Homodimeric forms of bombesin act as potent antagonists of bombesin on Swiss 3T3 cells.
Two Lys3-bombesin dimers were prepared by crosslinking epsilon-amino groups Lys3-bombesin with noncleavable (glutaraldehyde) and cleavable [dimethyl-3,3'-dithiobispropionimidate (DTBP)] crosslinkers. The dimers were purified by HPLC ion-exchange chromatography and were shown to have retained immunoreactivity with an anti-bombesin monoclonal antibody directed against the C-terminal binding region of bombesin. The glutaraldehyde cross-linked bombesin dimer specifically inhibited binding of 125I-GRP to its receptor on Swiss 3T3 cells. Bombesin, at 0.6-60 nM induced mitogenesis in quiescent Swiss 3T3 cells, whereas, incubation of cells with the glutaraldehyde bombesin dimer at concentrations up to 124 nM did not. In competition assays, the bombesin dimer exhibited a dose dependent inhibition of bombesin-induced mitogenic activity and intracellular Ca++ mobilization. The bombesin dimer was 100 to 1000-fold more potent than D-Phe12Leu14-bombesin and D-Phe12bombesin, respectively, in inhibiting bombesin-induced mitogenesis on quiescent Swiss 3T3 cells. Similarly, the DTBP-bombesin dimer was not mitogenic to Swiss 3T3 cells, however, cleavage of the disulfide crosslinker with DTT of cell bound DTBP dimer restored mitogenic activity. Finally, the glutaraldehyde bombesin dimer also inhibited growth of bombesin receptor positive H345 SCLC cells in vitro. These findings suggest that the dimeric forms of bombesin are potent antagonists of bombesin.